The search for strategies that can counteract the alarming growth in obesity among youth has fuelled considerable interest among public health nutrition researchers, policy makers and practitioners to examine ways in which school-based food and nutrition approaches can be effectively utilized to promote healthful eating. Historically, in most parts of the world, school food programmes were started to address inadequate nutrition, improve school attendance and enhance children's ability to learn. In this issue, Ashe and Sonnino (1) eloquently articulate that today, as we contend with the full spectrum of malnutrition -from hunger to overconsumption -in the same population, a fuller understanding of the potential benefit that strong school-based public health nutrition strategies could bring to society is warranted. Consequently there is a need to set future directions for research in school-based strategies that can have implications for policy and practice for improving the health and wellbeing of children across the world. In particular, there is a need to reflect on a new paradigm that is emerging around school foods -the idea that schools should be considered 'protected spaces' where young people enjoy and experience healthy food and nutrition environments.
This issue of Public Health Nutrition includes research articles on a broad range of topics related to health and school meal programmes. Based on this collective knowledge, below we identify themes and topics and propose a research agenda for school-based promotion of public health nutrition. Future research in this area should contribute new evidence to inform policy and develop strategies that take advantage of the opportunities that schools offer as a health-promoting setting.
School meals and human rights
The future direction for school meal programmes should take advantage of provisions in the broad framework of human rights of the child. The Convention on the Rights of the Child (2) and the European Social Charter (3) are examples of such provisions that stress the rights of the child to nutritious foods and to high standards of health. Since the obligation to recognize these rights falls on all societal actors, schools must take those rights into consideration when school food environments are designed. The range of contributions in this issue clearly shows that there is a growing consensus on the idea that schools should become 'protected spaces' in terms of what types of foods can be offered to and consumed by students during school hours. In addition, as pointed out in some of the papers (1, 4, 5) , such protections should not be just passive restrictions based on availability, but should also include active learning about making healthy eating choices.
One size doesn't fit all -local contexts are important
Europe is a good example of how cultures related to diet and school foods can vary across regions and countries. Such differences are important considerations in setting new directions for research. The contributions from Patterson et al. (6) , Sidaner et al. (7) , Gelli and Espejo (8) , Bundy et al. (9) and Nelson (4) in this issue clearly show the wide variety in national approaches to school meal provision in countries and regions such as Sweden, Brazil, Africa, the USA and England. This variation should be taken into account when the impact of school practices on eating patterns, health status and other outcome measures are assessed. The variation in national approaches to school meal programmes should also be taken into account when transnational policies and strategies are considered. For instance, this would be important in the ongoing attempts to integrate European school meal programmes in the next version of the European Common Agricultural Policy. In this instance, a valuable contribution from the research community could include an evaluation of different European approaches in terms of impact on commonly agreed upon outcome measures. In particular, it could be useful to compare these approaches with the approaches applied in other countries such as Brazil and the USA.
A holistic approach is important
Two papers in this issue suggest that education-only programmes or those based on experiential interventions (tasting, gardening, rewards) alone are not effective in improving children's consumption of healthful items (10, 11) . Consequently a holistic and interdisciplinary approach is needed among all concerned stakeholders if school meal programmes are to make a significant difference in eating patterns of students. As pointed out by Wang and Stewart (12) , r The Authors 2013 there is good evidence to support the effectiveness of the health-promoting schools approach and the whole-school approach for improving eating patterns among students. The whole-school approach underlines the importance of transdisciplinary cooperation and commitment from teachers, food service staff, school administration, parents and students in order to develop and maintain optimal school meal programmes. The whole-school approach also points to the fact that it is not only about making good and healthy food available but also about integrating food and nutrition in a broad range of subjects, projects and activities at school. Future research could focus on how school food environments can be turned into active learning spaces for both practitioners and young people by incorporating hands-on learning activities about food and nutrition into different school food venues. Such learning activities are an important part of the European Union-funded School Fruit Scheme (13) and the US Department of Agriculture-funded Fresh Fruit and Vegetable Program (14) . The public health nutrition research community could further develop such approaches and investigate their impact and reach on consumption patterns among school children. In addition, efforts such as those by Townsend and Foster (15) and Moore et al.
, who use the social ecological framework and explore the role of and interactions between factors and interventions at various levels, can also help identify complementary and costeffective multilevel strategies for improving children's consumption at school and beyond.
Creating a consistent foodscape across schools
Depending on the national and local policies, culture and contextual factors, availability of and participation in school meals can vary (7, 16, 17) . Over the last few years, policies and practices surrounding schools meals, especially those related to subsidized or free meal programmes, have received much attention in countries like the UK and the USA. As illustrated by Hirschman and Chriqui (17) and Adamson et al. (18) in this issue, guidance governing free and subsidized meals has become more stringent and consistent with the latest nutritional recommendations. Evidence suggests that improved school meal guidelines result in healthier meals served and consumed at schools. However, not all countries make school meals available, and not all students in countries that provide school meals partake in these programmes. As a result, students acquire food from multiple sources at school -food offered as part of school meals, food sold separately from school meals in different school venues such as vending machines and tuck shops, and packed lunches and snacks brought from home. Four papers in this issue address differences between meals brought from home v. meals served at school in the UK with somewhat conflicting results (19) (20) (21) (22) . It is interesting to note that the studies that collected data after the introduction of new School Food Trust guidelines in the UK showed more favourable results for school lunches compared with packed lunches (20) (21) (22) , reinforcing the fact that school meals can be improved through changes in guidelines. Ray et al. (16) suggest that even in countries that do not offer school meals, school-level rules can be an effective strategy to improve children's consumption. In order to ensure that schools develop into 'protected spaces' the public health research community is faced with a challenge to identify feasible strategies that, in addition to supporting efforts to improve the nutritional quality of meals and snacks served by schools, also address ways to impact diets of children who either do not eat school meals or attend schools that do not provide them.
Extending the healthy school environment beyond schools
Availability of healthy options and lack of availability of unhealthy options in schools have consistently been shown to be associated with healthier consumption (23, 24) . But in many instances, students face other less supportive environments outside schools. There is a need for more research on how healthy food environments in schools could be extended beyond the school premises and diffuse into local neighbourhoods. Partnership approaches and agreements with local food retailers could be an option and such approaches need to be explored and further researched. The important question is how to extend the benefits of school-based strategies to outof-school time, especially the after-school time.
Monitoring and evaluation
Monitoring and evaluation can and should guide policy development. Hirschman and Chriqui (17) and Adamson et al. (18) provide excellent examples of how school food monitoring and evaluation research has been instrumental in influencing policies and guidelines related to school meals in the USA and the UK. Similar sustained efforts are needed in sub-Saharan African counties and other parts of the world to guide policy on school feeding programmes (8, 9) . Improved international collaborations and research and practice networks could contribute in setting up evidencebased monitoring and evaluation methodologies.
Engaging all stakeholders
Increased exchange of ideas and evidence among practitioners, policy makers and researchers is needed in order to influence future policies. The contributions in this issue clearly show that school meal programmes can be approached from different perspectives and that countries use varied frameworks and approaches to develop school meal programmes. Countries like Brazil view school meals as a universal right of students enrolled in public basic education and consider it one of the most important strategies of national food security policy (7) . Others link school meals to local agriculture, children's rights and jobs creation, to help build political support for school meals (1) . In some cases, especially where no national school meal programme exists, best practices often develop from local action where committed champions help create healthy meal practices at schools. Examination and dissemination of such best practices requires a close cooperation and exchange of ideas among various stakeholders including practitioners and researchers. Given the diversity in approaches adopted across different countries, more international networking is needed both within the scientific community and also between practitioners and policy makers.
As the public health nutrition research in school settings moves forward, the schools as 'protected spaces' paradigm may be appropriate as a guiding principle to ensure that children in schools only have access to foods that positively influence their growth and development.
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